Python-based Multidimensional Climate Model Data Analysis in ECAS
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The ENES Climate Analytics Service (ECAS)
allows end-users to perform server-side
processing on climate data.

« Earth system data are massive. Server-side climate
data analysis reduces efforts retrieving and storing
the data.

* We offer a JupyterHub (at jupyterhub.dkrz.de) with
access to the full CMIP datapool.

comprising all scenario data and additional high
resolution output data.
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Top: comparison of the different datasets of the variable TAS.
From right piControl (brownish), HadCrut4 (from measurements,
yellow), SSP126 (green), SSP245 (blue), SSP370 (red), SSP585
(purple). From left: historical datasets (grey). [11]
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Outlook and conclusions

« Use this tutorial as template if you want to make such a plot.
 Include Dask [5] for more and faster computing!

« Stay tuned for more pythonic fun!
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Climate Analytics Service), one of the thematic
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ECASLab starts from a previous effort

(OphidiaLab, developed at CMCC Foundation)
with the main aim of providing a virtualized
esearch environment for researchers. It '

sents the entry point for users that want to
test, train, exploit the ECAS Thematic Service.

intly with a large set of pre-installed Python libraries for running data
ucture monitoring (mainly intended for the administrators).
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ECAS is a service offered by DKRZ and CMCC that can

handle large amounts of climate data.
DKRZ capabilities on tape 150 PB, on disk 60 PB

(of 500 PB).

https://esgf-data.dkrz.de

jupyterhub.dkrz.de

Earth System Grid Federation (ESGF)
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Introduction : Key features of xarray T
= is an open source software, freely available to everyone, EREmEn array
= good for multi-dimensional handling of data and
= Dbuilds on top of pandas, a data processing python library.
Basic operations: opening, inspecting, selecting data.
= opening: work locally with example files (proof-of-principle) or use intake or (for massive
data analysis) or do both!
* inspecting: explore your data! How can | access the variables? What do | need to plot? How
to make a plot that a collegue can understand?
» selecting: How can | efficiently handle my data, ie. how do | use the concepts of
concatination, the groupby-mechansim and data aggregation?
Hierarchical indexing e —_ U ter
* is an important feature of pandas which 7 chose one of the o J py
allows you to work on higher dimensional *# = @s-sspi e =
data in a lower dimensional form. fig = plt.figure(figsize=(10, 4))
ax = plt.axes(projection=ccrs.PlateCarree())
ax.coastlines()
# so mittelt man ueber die ersten 10 Jahre
# draw colorbar prl0=ds_his['pr'].isel(time=slice(0,10*12)).mean('time"')
¢ = plt.colorbar(p) # so berechnet man den MW der 10 Jahre rueckwaerts von 240 Zeitschritten
prlO0end=ds_ssp[ 'pr'].isel(time=slice(240-10*12,240)).mean( 'time")
#print(ds_his[ 'pr'].attrs[ 'units'])
# difference
# for plot title prdiff = prl0 - prlOend
plottitle = ds_his['pr'].attrs['long _name']
c.ax.set_ylabel(plottitle + ' ['+ ds his['pr'].attrs['units'] +']") # argumente: countourf(x, y, z, zbins,
p = plt.contourf(lons, lats, prdiff, 20,
# string datetime # transform of the projection, color map = red/blue scale for color blinds
strdt =' \n2085-2094 (ssp370) to 1950-1959 (historical)' transform=ccrs.PlateCarree(), cmap='RdBu’)
pname = plottitle + ' decadisches Mittel prdiff '+ strdt
plt.title(pname) :;T;eiiiiibel(’Longitude')
ax.set_ylabel('Lattitude')
# save before show()
pname="'/Users/reginakwee/c.png’ # -- per Hand
plt.savefig(pname) ax.set xticks([-180,-120,-60,0,60,120,180])
plt.show() ax.set_yticks([-90,-60,-30,0,30,60,90])
The tutorial can be found at htips://qgithub.com/regkwee/dm/blob/master/xarray.ipynb
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